Localization of proteins in the inner and outer membranes of Caulobacter crescentus.
Cytoplasmic and outer membranes of Caulobacter crescentus were separated by isopycnic sucrose gradient centrifugation into two peaks with buoyant densities 1.22 and 1.14 g/cm3. These peaks were identified as outer and cytoplasmic membranes by the enrichment of malate dehydrogenase and NADH oxidase in the lower density peak and the presence of flagellin, a cell surface protein, in the heavier peak. The identity of the heavier peak as outer membrane was confirmed by labeling of cells with diazotized [35S]sulfanilic acid, a reagent that does not penetrate intact cells. Under these conditions only outer membrane proteins were substituted by the sulfanilic acid. The distribution of proteins between the cytoplasmic and outer membranes were examined by the analysis of [35S]methionine-labeled membranes by SDS-polyacrylamide and two-dimensional gel electrophoresis. These results showed that the inner and outer membranes contain approximately equal numbers of proteins, and that the distribution of these proteins between the two layers is highly asymmetric. Although many of the proteins could be assigned to one or the other membrane fraction, a number of the outer membrane proteins in the 32 000-100 000 molecular weight range frequently contaminate the inner membrane fractions. The implications of these results for membrane isolation and separation in C. crescentus are discussed.